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Abstract of JP2002279693 

PROBLEM TO BE SOLVED: To provide an excellent 
information recording medium at low cost and to prevent 
rewriting deterioration when many times rewriting is 
performed and the reduction of shelf life by suppressing 
oxygen diffusion from an oxidation layer to a recording film, 
which is the problem when the oxidation layer is film- 
deposited by reactive sputtering. 

SOLUTION: The information recording medium is an optical 
disk provided with three thin films of a first interference layer, 
a second interference layer and a first interface layer which 
have compositions different from each other and formed in 
this order from a laser beam incident side of a recording 
layer. The second interference layer has the refractive index 
lower than any of the refractive indices of the first 
interference layer and the recording layer and the first 
interface layer is provided between the second interference 
layer and the recording layer coming into contact with the 
recording layer. Oxygen is contained in the second 
interference layer and an oxygen shielding layer having the 
oxygen content lower than that of the second interference 
layer is provided between the second interference layer and 
the first interface layer coming into contact with the second 
interference layer. 
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[WMMifiDWB] 

»B©U— - If— tf — AA*tflW^HS»-' mifl^B. m2 
zp^jg, $iMlO«fflia?>3l©iS:IA, M 
G£ 1 ^P»)i©«Se»** I l»B2* 2 J: 
0 fc® < , Mtam 2 ^R$B©BiFr^MfBm 1 T^BR 
^l2f2&®©^-rn©BtlT^ i 3fe/h$<. Mtam 2 to 

^■wmtmmmmnm^ Mtaia^BtigbTmi??- 

BflfEm2 ; F#^<tMfS^l#ffiS« 1 ^^> W«m2T8* 
#B£iW«2B*B©nn©ie»**.d g^T"?* 

®<h-r&it&fa&!£&.> 

*ttffon*fli*E»«#-c*^T, W»a d g ©*»« 

SJBM*££l*bfcJfc#c©Sa^»£«ii 2< 
iESB©V— !f— tf-AX*t«* 4 6W-« miT^ 
|g2^B©ffiJ£©S&*2B©t*l&*<fi*-fcW$B 

ib»«e#-c*-3t, Miami T*«©«ke»** , *n B * 
2 TOB©*^**^ Mtam2^F#B©»iff 

*A«iW1B» 1 T#BfttHWBe»B©V>-f*n©B»r*J: 
Mtam 2 ^gtm £Mt21E»B©IWfc« Miam 2 ^H£BJ: 

Dfe*.***** 1 '^^ Mtam2T#ii*©mg£<t7G 
*tra-©5c*s-&*-r*««****' Miami ^R* 
gtMiaiasB©ia©!E«i^dg^TT*4ct*^ ' 

[»#B3] «#3l2»C««©««IB*«t#Tf»o-C, 
^ft<iUBI2 : HW#3i, , Al, Mg®3%. 

v»-rn^-o©7c*©Kft;*' wwisi, ai, m 
s <nm{tm<»n'& t tofr%'fz y ). iiaftas^si, a 

«k n e. ©«£*i & * z. t £ ft®, £ l fc«*E»« 

'>&< i*>±B»2 ; F#B* t S i , Al, Mg©3*>. 
fi-Sttfr&fcO. ±e«MB**S i, Al, Mgffl5 

^-rn^-o©7t;^©^b%- -n&© 

[»#B 5 ] »jRSi 2 KE«©f»*BB»llt#T»o T. 
/>&<tt>±iaSB2T*B*«S i, Al, MgO^, 

**^ttcin&©fi'&*. sfcssi, ai, Mg©^> 
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T. iSB'RSIS©^*^ 2 nmEltl 5 nmUATT'S 

Miami t#b±k. Ki^Lfc^/v^^xw 

_y„ Ht^ffl^feX/l-^SCiO^ Miami ^b 
©BSt** o <bBJr*©*3 ^m 2 

wiak2^#s±tc Mia^-y-y h*«v». we* 2 

wiB««ji*flwr.*xg©ate. BB»B*is«-r$i 
s t - £ *&&£? *««E»«#o»** 

htSrffl^fc7.^«^^ft»-«fcf • Miami ^B 
a coB«T*J; , 3t)Btlf*©^a^m2 

Mtam2^B±tc. *E^-^H*ffl^ Mtam2 

/Vy*#X£{£fflbT, WE*2T*lOimi* 
D%>«m^*«©^fc^««B£(SWr*lS<!:, 
WC«fllB*l«Bt'r*xa©«K:. S»B**BET*I 
gt&ttS - t*»*tr*««lE*»»©«iS* 

So 

[k**9l B#»7*.J:tfB#Si8K:B*©«*iB» 

i, ■ Al, Mgonfn*- OTCm<D9.ny99— fv 
K &3v>»£ne>©Sii?©^£^^* x/ ^** 

[SIjRBI 0] »#JH7*J:^#«8WE«©W«f2 
Si, AK Mg©^W- -D7zM0M.\Vfo. $>2>^ 

40 «tufcfn*aB*«t*©»jfi*i*' 

[0 0 0 1] 

Hgwic±oit«©ias^ff*5n4««ias^. 
±ta^fas^©»!iS*^^ | 3> #C DVD-R 

AM, DVD-RWffflfflMatf-f^^' fe5Vi«M 
D, MOf©MgT^i/- DVD-R^©iiiaS7t 
te^«^5 ; ^7.i7R^©SJii^ 

50 [0 0 0 21 6*. *56WT?tt±IEW*JE»«ff*** 
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£U d OTITIC J: DISH^i^J. $>i>^itmm. a E-^> h 
[0 0 0 3] mtz, ±E Lfc U— tf- f-A**C U— 

ffiftu— tf-tf-A-r&g. mscwsuf^OTS^^^ 

JflcJ:0. ^ITiM^^hSl/- tf-e-AT* 
fttf?J^A*#<=>*l£<, &tc. *»llia!ift>- tf- (ft 
S6 4 5~6 6 0nm) (C«t 
**, 4$tC^-1f-<D&fifC<£ 3 *>©-?«*£<. 

[0 0 0 4] 

mM<omm ifi¥> DVD-ROM, DVD-Vid" 

e o^<Dn±m-mmyt : T'( zz> t<»n*km&mz&tiT 20 

l^-5<fctA3!|#Sfc££;^U 2. 6 GB DVD — RAMI? 

£>, 2. 6 GBDVD-RAMteES^ScD^T^g* 
CD^WiC^tC^ATL^ifSmx^Vifc*. 4. 7G 
BDVD-RAM^-4. 7 GBD 

i'HDVD-V i d e 'o<te»*j|fc©jftT!rai;K:&*& 

«6. vTRiz-Kfrzmmmmmft^'f 7>2&$zm-rz>tz 

[0 0 0 5] 4. 7GBDVD-RAM*ilIt5fc* 30 

w mm & m & r & * © ft z mm iz m m r « . 
[0006] mnv&mm#<Db7yi7Vy^ 

SU— tf-fcf-AXtfy h©8 0 %SS«C^ h 7 ^ tf 

[0 0 0 7 ] S^iM.lJft-T^X^Tte, -f^TsJ-v'? 40 
SS±{CI/— If— tf— A© h7->- + >^©^:J6©. HO 

#©Ag&<!:[H]gB£. *n^n?>K. 9)\r-7t&&. 
— 8ttlC. ««E&J£#©h7-;/^fcr-;/3 L £U'--!f-t: 

-AX#y h©8 oxaaizifeh^y^ey^u 7 
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±E7>K^U-yES^SCTtt±E»iai3 
£A/7£U:A/5£AT (A : U—tf-fltft) ICTSC 

1 : f#B8¥6- 3 3 8 0 6 4) . dflD*SCO»*»4 
^t*; V— tf- tf— ax* y h © 6 »JSS(c» < 
LfcatelciJ^Tt). PttflMBE* h 5 

*ttT*6iU. RSfllffiBft h ? y ? '(5>KE*W»© 

l»«:JOu-X. »svi«^;p— ^E®B#o|»«7>h*) 

S (SStJi) £©fffl©IEB§aU 8 nmt*StJfc6, ffi 
*MBmKlHttMte^LTlRNMIMGflk h 7 «y ^ tcgfc 

l^tn^i^ofc (^11) o i? DX-f L — 
X*W*-r*fc»»Ctt, «B¥ 10-285008 ICE 
f£ 3 -ft T ^ -5 ck -5 fC, EM t f»i£8t JB iKDmmOfJl 

E^st^tt^swisiii^^Dx-f u— xjpxjtfqitte 

n-5SS ( U— tf — 645~660n mijcoi 
^. 6 5 nmK±) *TSIL,fe«^. 3t#T»!<03S*«c 

ct o j5#*^*t<g;-|c-r-5 <t ^pras^^-r-s eras 

2) . 

[0 0 0 8] — S*t^Sr[6]±3-ti-^^j4tLT«, 
IB 5 ISttXftEMft*^* S'tyAlMTOJft, pp9- 
14, 1993 2) lCE«$.nTU-5«fc5fCE®)B0!) 

U— !f-tf-AA»fl!ltCZnS-S i 0 2 B, S1O2 
S©, 3SW®ef^©S^^>^S^ta^S^W?J 
*CJ:0Slt**|(»±S*«^a6nTH5. Lfr 
b*3&«6, C-O^rtt'Cli. S»li*LTZnS-SI 
0 2^ffit5fc*. Sc=FtHl^®WE^$rl*«3jiLfcK5 
(C. ZnS-S i02i=PCSiFcf^iitti|;i£ffi! 

3) . d©J;-5^»lHlESJC#5. RW*«TSI3a 
-r-5fc*(C«#Bi¥ 10-228676 (t**0iJ3) Ic 
E«SnT^*«fc5lC. ESBiZnS-S IO2RS 
ft:«SS©M{CS i02, A 1 2 0 3t?C3iaBfij^SI«»: 

[0 0 0 9] 

*tt. ±E*ffiTtiii5iasnSK^^fi : ofe»^, E@ 
*, HfflWT«/«tV^tSrW&dMCLfc (18184) . £ 
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it. ±im%t&m&z>t£tt)<Di>m£ bTttw«¥ i o - 

2 8 5 0 0 8tcffi%$*rr^-5<fc3irA 1 2O3, Si 

o 2m<z>nmu&nmMk&y)v>ftt> occr-o 

^^enxv^o ba>bfca<6. ±tEcr— 

— ^-7t*®iRbTbseifcie)> £m^-&<D®$k$:mm 

U tt*tbTS»**fiTS-a-4t^5IBH*§l*fi 
if (P3I2tmiS) . |?-®g©J?$ 

^®»CD^$$:5nmeiTtCf-5i:ZnS-S i O 
2 38tS#«aiB^ 6 © S f»^©t£ifc£^#tcWfW^#& 
H (ISg3#S££) . 
[0010] Sfc. t£##J 2 £«£*0iJ 3 ^M^feitfc 
SBfiJl© b— !f- f-AAItflJCtt 4 MOMMA* 

^aE-r-scticfcp. ii«c3&»*-r#afc*^K±»*b 

i7DX-f b— XJcHbTtt+^»C#Si$nT*e.T. J- 

x-r b— x^fs^-ratt^iBH^fs^bfc (raiii 

-XWM (MHl*fJR) S»*l^±. (HUB 2*1 
fS.) . ^3£@«&Al$©Kfcf*<£T«JSi!l (IB«3» 
JR)V fiJ8itCj;^.^Pfg«lfti| (|lQM4*ttR) £r3a3££-t*5 
fll«a3»flt#:<0«lja*W6*Klb. C*l£«{JW*;ifc 

tc*3„ «j*-ra«fc-5K. ens ©wis* 

iTM-r^ffittT, £££8EflkJKaiH£> b— tf 
-h*-AA*tfiJ*^)etw. Ml— T^M. ^— TflHi. » 
l#ffiM©iiflJEfc©SfcS3M©i*IK£«*.. S2T#i 
©JB#r3WS 1 ^R£M, ia®B©^ftl©®»f^«kDfe 
/h£<> fg2^FPB<hfBSUf ©P«Sjt;:. iBSM tSbTfg 
lJfLffiM*Rtt*#fc*#36bfc.' i<75*^ttffi 
nfc*j*T?*S*«. 5gHJ#^«» d ©Affile J; 5l#S8fB 
*«t**^:*4«-rs*'&t:^TO|B|jHj«**5B*-r* ' 
t^B^e,^tcbfc. Al 2O3. S i02. MgO#© 
{£JS#r*Kffc^©X> r W^b-- h^/h^V^fcfe. filfM© 
IBIJP©f§2^Jf @«e>Tgt^9#iH£p-r 
•5 (IS1B4) . '©*£*, X/Vy^*{cS«#}jn#t£*l 
-5I<!:i:J:0ff$ti-TL$5 (I8ISI5) . d©f8i|Sig£ 

fc&©#3l*#ffl£Rtt ; 3i&^&£ (Pp1^6) . ±fB, 

3j*»4BftRFX/'«.y^«S^ffl-e-3f**»«:V» (MS 
7) . ±131) ~4) ffl»*iLT, tlnXhAW 
TiUK&oTb*? (WS8) . Kl-fflBIBtt. /£<- 
SSWiC»e.nTV^-5>=fc-5(C Si, Al, Mg^©*® 

ba>b 5fiW#*ttE*ttX/^y^ffi*«fflbfc 
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(1519) . ±I2«ffifB^!«*l' 1 0 0 0 om^±V>& 

fc-r-s (mn 10). ±E*«iaak«#o«#***«* 
b<«T-r* (Pin i) . 

coo 1 1] bfc#oT, *mw<Dmmz. ±h±t<d 
mm <ra«i~i 1) s*ftbfc«*B*i*#s«0frr 
srtirfts. #f£9i©B«ra> ±tB«ffifB^ 

[0 0 12] 

fSW##tt±EniH 9 ~ 
1 1 ©MH^EW*ffV^T<Z>it€r^^*Mrbfe. 

^(Cfft>nT^^£Vifcis6tC^^bTV^. r»isi 0CD1 

000 oi3£U:©**ia»iM.k:#oT«£-rss£« 
^©^Mbfe, ^S9<t^<»^^f:(a*SiAic<to 

20 TiDii£n-5C<hlc:<i;D5g£bTtA£. F8JB 1 1 ©## 
T, $ ^ICJlfrf SitlCiD^bTV^. M9~ 

»ft;iis«[fflbfc»^ic©***-r«. 55® 9 
~i i\m2=f-mmtvxmitm^mmhtim^zh. 

iftCggmTHS^SiO, AlO, Mg20f 
(D^^mWLit^^.m b/fc*§"&»Cttfe£b&^„ &>±<D 

1) ■ JB2T8t!JlCD«Bll^CS i , Al, Mg*?©^S<b 
30 mm\z£.Z>Kf&&?.rtv*mzi:r) S i O2, AI2O. 
3, MgOSttKbfcM^K:, X/V^^X^OKi^ 
^KR«-a-j"«Cg|«t»K:ff«E"r«. Si, Al, 

Mg^KOllEllftttJ^^^SJSbfcfc*, 

^ 2 t * 1 5MfflJlOlBK:«rfclc**i««Ji*Mtt 

(i) u—*f-\£-j*<Dmmz£iom?&m&{k* $>% 

»»tt*Sttbfc»«OE»JiS:ilA.. IBftBcDb— tf 
-h'-AAWflW^Il:, mi^B, ^2^F*B, fl 

50 ^®scoffifig©s^^) 3 m<Dm&&mz.t£mmvs.&m<* 
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TfeoT, i 1 2 T^lciagS 

®co^-rnwssf^«tofc/h$<. 0 2^Fsua«t:E»B 

OBI:. E&Jf <b&LTSfll#ffilI£«>L. ^2WI 

icg!^*^*^n. S£K02^Raui tmi^EJfraPiSj 

£#®tbfctiMgE&*St#. 

(2) U— tf-e-AWBHItKlAOai^JOXfl:, 

-fcf— A7JM»&»&JBIC. 01T#*Jf, 02^Fa*Be3fflj6£ 
0»*«2*©«Bt*flli{.fcflf*E«li<*:'r*oT, 0 

i ?»ji«)jRe***<jB 2 T-mmcomfcmm «t o 

<. 0 2?8UI<Z>IB*r4W01?tjMK E»«C!H»rtt 

©a*r* ± o >b"/hs < . jb 2 TMci^msn, 

— ©7cSi£-&#-r-5«8JI£{S;i, 0 1 T#Ji tESJi 20 
OIB©re**«d g«TT*S**4*«'<t LfcflMRE*!* 
CWiStC, 312^1^. BJM®mKfiUM£ 
KWSJliCiD. »2T*JB*&tt*T*, K0ICJ: 

-TS;i 5. Sfc. (1) (DiptC^glgtlE® 

*©iB*cjBi»BBJii*Htt*ctK:j:o. Kmmtmm 

*. S6C. 5fiW#6tt*tt«»c»IIBfc«wr*J:5 30 
IC. 02^F#g»C^ffl$n-5S i O2, AI2O3, M 

fflSWZnS-S i02*©fl;^*ittttLT*SlrV 

©WOK***** d g «fc 0 fe/hS < rh«Av»c t * 

(3) (2) Kfi«©«*iEI*l*ffT*--3T. 4>&<<t 
&±E02 ; RWBiG«S i . -A 1 , Mg055^, ^-?tlfr 40 
—^<D7t&<D&<t<fa> &SHttS i , A 1 , Mg©KKfc 
«O«-&«)*»6S:0, ±E#SB7&*Si, Al, Mg» 

<£-5lc. i2T#il;s i, Al, M g<Dfflt<to&%ti 
^2W1©TO$5 1. 4~1. 7iftt 
*S < T** *%9!<Z)fl»8Eft 

Ttt (ZnS) x (Si02) 1 -x3% (x = 0. 5~ 
0. 9 5) ©W*{**t±EBMfc4&iJt*LT. IMrSStf 50 
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sa£a*$ ! b/jN;*<&£>fc«>&jg-ea-5. 

Sfc. IGftlMCSi. Al, MgW^fflS^t* 
t5Cti:j;D, 3t©K)R#»jJi/h$<, L^fe. 02 

*-r<&*fc». *38»«©flMBE»«#s#ijaEu^-r< 

Ciroifem. #389!<BfiHBESS£#£<g;:3;*. bT. 
*§l#i8cl-ri<t&<«it-r*^i:*«T**. ft 

SfTfctl«E®K4"lCj£«LfctLTt>, flBflkfltOfSA 

****** < «ft;s*5 c tiiftn. a=fc. «T©«t 

o\z. I2f*SiUTSSSft«iSffifflt5*)ifc* 

(4) (2) CEIffl«IE»«#T*ot, <J>fr<i 
fe±E02 z F#H*iS i , Al, MgCDi^, H~Tn^ 

±E««S*«Si. Al, MgOp^, lAfn 

&*i:<k*»*tLfcfl|*E»at#.- 
[0 0 13] I2T»I$S i O2, A 1 2 

O3. Mg0^roM#^^t#| < !:t-a^-&<!:Jt^LT. 

S i20N2, SiA102N. Si3MgON4 

m<z>wm-e&n\x. mmm^2. o «t <h^»c/h$ < 

n <E> <Dg3S&fl;!K>«t» *c:jfc«fc»**«:S«E l/Tfe, EMI 

^mm.t&mz'mz^&m*. &z>wtvmm*\z&^ 

UC<<fc-5. EtT©«t-5JC«SIHi:UTS i , 

Al. Mgro*fiaftB&{b«5£&fflLTfc&<^. 

(5) (2) lCEiK«)WiffiEi*tS{*:t?*oT, 4>&< t 

h±m^2^-mm^s i , Ai. Mg©5^. ^-rn*> 

K>. ±EftffJi)P±EK<b4fe0?<BlDftff:*K S>.5^tt 
^fettS i, Al. Mg<»3^, Vi-T 

*»«tL.fcflMBE»l»*. I2T#14>© 

*4mx4«*v»jif em?***:, si. ai, 
»*j&«a:«Lk:< siicfinTi;- tf-f- 
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ZJttb, BHfcSnT^ftlAS-i , Al, Mg 

i Mi«iJi^5 nmaaucj?<-r5.tv>52fm£;66 
<fcD»*b>>a*» i7Dx-fi/-x© 

-T4.. #SJi©SjII8IJft«2~l 5nmT*5. 

(6) (l) . (2) ^GftolfttteMNHtTfeoT.. 
&<bfiMMa>lU*«*. 2 nmHl 1 5 nmfilTt 

(7) aw±c. *iT#iBfcj*Bt-rsxa&. me 
sf*«tD ! &a»T^©/h3v^2^HS'fiK8e-r«)xa 

?g 2 *fi£^-T 5&©X /I y «t 0 *>&^'4> 

frV>X/1-y*#;*£HKfflbT, buESB 2 ^#Jl©g!3§^ 

#s<fco jt©^&v>*««*jaaB-rsxa 
't. (WrtB«aiJi's«K-r*xe©«fc. gHsesr^-r 

(8) *«±(c siTUHBSriEii-rsxat, me 

tfr^J; 0 fcB#r*©/h£ <^?B 2 ^HSr^-T-SXa 

t, wsuB2^#jij;k;. «na^-yy>*av», wife 

VVX/ty^»X*«fflUT, ME* 2 =F#ll©il**# 
WIB«H[Ji«;J«Bt-r*xa©«lc, E*li*rtK-r-*I 40 

tt. . . 

o) (7) (8) \z$m<pmmimm#<DMi& 
* h-c^i c 4 * wt i/ft«mi«#8)«B*tt. 

(10) (7) $£tf'(8) tcB*©t»a»»Mtf*:©J| 
i, Al, MgODV^Tn^— :37C*©BMfc*K &£<^« 50 
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a±o«t5tt (7) ~ (10) {clB«roKifi*fi{c«t 

(i). ~ (6) iztmo&nitmnmmmftzmm 

■5. ±IBLfc«lI- UMI, E®JI#ttiI 

t^5S«d«14T5 . £©<fc5fc 

-A©i£g© 1 0 #©18*T?*fttf. 3fc#ttfctt*S«-C 

g6lh-r$)«>. UfctfoT, fl^pSiCMbTH «a 

mzmm-znzttwflfumm* \zmm.nz< ^ 

^K^ftbTV^tbTfc-ftKiMb^ftiA. 

-5. ^0- -3B2T*Ji^6fiHi.JBtC*^tT»**3»t» 
[0 0 14] 

* 1 ©*«««»»« 

»«M*©flMIB» h 7 y £?rtt»W-5*lfcS«l - 1 XJC 
^lf#ll-2, H2WI1-3, «SB (K*j$ 
Kg) 1 - 4 . mi 1 - 5 , B@JB 1 - 6 . 12 

ffiMg i - i o&m'Ammznfcffim^&Zo 

SSIPJ 1-11 Sr^bTftS 
D^-frT^^. *Rl-ltb-CIJ#U*-^-hf 

S^»«C0JBSt*« 1 • 5~1. 6IIt*5. Ilf 

#n- 2©«st'<ir)t¥«ftt«±fa«fi 1-1*0 

cm^>. cti(CckO> Ifil-ltSlWIl- 
Ht¥¥98MkK.XQ , *BSSK (SSft) iB®S8 (7* 

as 2 i - 3 a)®ffimt& i =Fwm 1 - 2 ©e 



(7) 



t#gg 2002-279693 



11 

mm£o*>'hts<. zztzmmmi - 6 ©Bifr^ct o *> 
m i - 3fr<bmmm i - 6 ^(Dmmw&m&ffiik-rztz 

sblZ&WV&Z. S§ 1 #ffijf 1 - 5 te£Kfe@B 

i - 6 tmmi&mm i - 4 ©B»c*^r**r**«© 
anw<Dfc*c^»T»*. as i i - 5 oiff^s 
5 *ib o m 2 T®m i - 3 1 H8*©*K-r <& n t 

tei&ffifftB 1-10 tlBSS 1 - 6 ©3S8i£ 

SB2#i&Bi - 7«: 

^fCfBSBl -6il3flttl -8©ia(C*5^T^^ 

•rraawtfioTn*. jkukm i - 9 mmm i - 
6*«eat7 ; &ji'7r7fl). ^-n-?tiwii-&<DKiK^^ 

m. (n, k) ttl. 4<n<4. 5. -3. 5<k<- 
0. 5©(6Ba*&<, #(C2<n<4, -3. 0<k< 

- 0 . 5 Hfc&lftB 1-10 ttfB&B 

i - 6 iz&^Tf&mvttm&m-^friz&mzit. gab 
(vtmm i - 6 (nm&jtsiyt-is&iiVTLzmm&m-DT 

•5= £©£«£>. m&&'J>t3.< <ht>3 0 nmKlliiiflT 

Ttt. fB¥©fci*. ft#Wtc#lcSg&fS 1 flSfcB. Sfl so 
2^F*B. GftB. £3?»J|. «M£*JB©*tfflV>T 

«JI©JB8TS|s*«l*Wfc:*UfcH-C**. SSEtiiiteBifr 

- ci -chub 1 t ttsng±{cm i ^f#b. mm 
b, ^3T»i, sMe*i©^iagLfc«3iTfe^. c 
©<t 3 &«£©*§£•, 4o©E#tE£fijfflL;fc# 

a6*-» i +*Bw©KitaiA. # i ?»je—fleMwm 

©EWS5B. gEftB-3B3¥&Braa>&ttaBC. f§3^F 40 
#i-^«I^fflSlfIDT*4. C ©J: 3 
3fc4MKftC«Jl-?*«3fcKttA-Bm. A- CHS, A 

-Dig. b-cki, B-Dra. c-Dia©6asT* 

*. iftCMLT, JBlT«iJB«fcO"bJB»f**«/jNS«:SB 
2 Tilt! 1 TM tBMoillKIPAlfclM (*S 
£2) . *fcK#«T#K:fiJttrS*E*raEj&«iltaS 

— BIS, A- CIH, A — DRSJ, A-Era. B-CIB1. B 
-DM, B-EIB, C-DISJ. C-EIB. D-Era©l 
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fc, S»BBEOKW**a»ClSffl-r«^tKJ:0. Sit 

1. 5-1. Lfcfr'oT, MOSAIC* 

tt3K*tt£g:£;*;£< TZTzibiZtem 1 ^FPB©Bifr* 

£-v*«£t*<h3<-r«*. m 

flSltt«CttSBlT#B©ffl*r*tt2-2. 2S*(C«5x 
6ftTi>4. H*K:EI*»E 

fifca&Ktt. Jf^^BwBifr^Srflll^BWBifr 
*. . SB 2 ?«B<!>jH8r*e)B 1 z F^S©BST^«fc 0 *>* 

£©«&«. E»BBB»c*tt*S»t«**^S 
< L.TL*5Ct(;^5. Lfed^oT. ^2^F#I©I 

fc, $|S 1 #®B«±«cG@B£:»§ 2 TOBG>miC«lr>T 
5^T*IWI*©»ft!«>fc'«>K:&RTr».&. s SJS 1 fMBB© 

mmmitx'^v^m<om2=Fmmtmmm<Dmi,zf^z\ 

**tt. ±BMl*llfimik:l$V«&l£3&V>KB'IC* 
<^T, T#5-5IEr)»u^**A^. 
[0 0 15] iftlC3tt*IH([|a**«-r. Hifc3tt 
(n, k) .^^TIC^-T., 
SSl^B : (2.16.0.00) 

m 2 ^mm : < 1 . 4~2. 2, 0. 00 

mil^ffiB : (2. 6,-0. 09) 
l5iSB (^.ft) : (4. 57. - 5. 46) 

mnm (7^77^) : (4. 51. -2. 22) 

fg2|f®B : (2. 6. -0. 09) 
m 3 ^F#B : (2. 16, 0. 00) 

mmrnm ■. (4. 09,-2. 8 8) 

mUMm : (1. 8 4,-5. 7 4) 

1 ^P#B : 0~ 1 5 0 nm 
JB2^F*B : 0-8 0 nm 
Ml 1 l^ffiB : 1 nm 
f5®B : 6 . 3 nm 
!fS2#EB : 1 0 nm 
f!3Ti^B : 4 5 nm 
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mmmm ■. 3 5 nm 
mfomm ■. 6 o nm 

$Rct7^7 7XCiSif$Ra©)t (Rc-Ra) 
/RcA?9 0%^±SC&£±5Kmi^f#Ml©lllJ¥£S 

mi^f»m(Dmmm^.oh^^m^ (n=2. 2) m 

2 CDMJ?^* 0 £*_k IZ i5 t^T (OS0i 2 qp^ji & 
©H^^2^SC5BST^J;i9t)/jN5^2. OEtT 10 
-2>H*t*tt4. 7GBDVD-RAMlftfi:fB«3n 

<mw2ti~c^2>. ifcAbt, *stn\z&tft>KMm 

^JfCDBtfT^tel. 4~1. 8f*5. Sfc. If! 2^ 

#m ©B#r^#u . 4~i. 8<Dii-rncoffi-c*^fc<t 

LTfcl2T^i0l)IAS2 0 nm£U:7 8 nmTr&n 20 

2^B©B#W;t / >&< -h&lg 1 f^l0li$<fcO 
fc/h£<. ig*3<«:l. 8 6im< < Bltt2 0nm 

«. ft^-ix? art ©19—14. agiNjo^go^^it 
-rat. $e.jc3%gffis»*€riasse)T*5<^^$. 

&-g><, z\<Dm-&. %h2 i ?&m<DmifT&tfi . 4~i. 6 

[0 0 16] #tC. £l?g«®Kj»&|gAe)Ktt*R 
c#2 0%R±tC&3£5(C*jSfcLfc:<£^©. H£« 

4 (c^-T. Sg 2 T^lf ©Bift^lg l.TiSfclf ©Biff^ 
Dfc^C^^*^ (n = 2. 2) Sg2^R$Jf©lg|Jsi#0. 
OJ^JifC&^T (O*0S2TSid5i?«t5i:) . W 

*kwmnm&mT-2it%&. ^2=Fmm<nmmm^m2 
^m<Dm^m^D'h'h-&^2 . okt©^. m±m 

1 d B«±OB^m^«i|i[6]±«)^5!fll$n^). $ 
fc, SoS&sf^SiJl©^^ 5 nm± 2 5 nmgg 
bfc^T. SB2^Jf ©B#r*«{Kc< <ht> 
fgl^i^S©BST*J:r>t>/h$<. iSli2 0nmP;±- 

mzm2*&m<Dmvrmfri. s^r-e&oist 

/S#2 0 nmH17 8 nmHTffll^, S£ffi^SiH£ 

(vsmzff -itmn-m 2 ^s©iiup;fe ^awr^t^ 

ig&5glT*BKJ¥©§8&£^L;t0T*"g>. fSIT* so 
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@<h^2^ec0^ilCO?n«l 3 0±2 Onm^'iibT 
tl:i30±10 nm©i§-&tcgjgfiIrt5#l4il-T 

tAicOfffflLttS^l/— tf-©j£g#6 6 0 nmfCOUT 

U— tf-iSS^Atbfc*^, $g2 
^H$HISiJP£A/4 0~A/1 OSS. 3S(cM*b< 
UA/3 0~A/10l;tnt«K IliF^I 
£M2 z H#Jf©BIM©fnW:A/'5±A/3 0. S^KS 

$l<ha/5 + a/6o nmz-rnit <t «±#iw 

tc^fej;e»{c^l^@, !g2^Jf ©BST^&jcyc 
.£ fcSB 1 ^gsjf© l^—tF- ¥-&AMM\zmVTft&T 

ne.®isf$tti. 4*61. 68*t»s. ±mmm 

fc«&tCteSgl^Jg©BifT*m2. 0-£Jt±-C*-5dt*i 
III^. Jyfc65fcte2. 0£Ui©iSB#T*£*5iT# 

l^^ilC^TZnStS i 0 2©jg-&%#&V>„ 
Z.nStfiAtS 0~9 5%<D±jRm&V)W&^. £ 
fc, *2T*Ji©fflSr*tt2, 0£tT, a*b<ttl. 

;Ui. Si02. AI2O3. MgO©J;-5&ffiB#r* 

mmnumiz-o^Tmrnizmwrz. -rTtc^fcia 
^ 2 + <nmmi)m&mttm&M<t s *s»3Fp1^# 

Lfc*^-. 0 0 0 OEJSSW^Ojitffi®^ 

tcbfco m 2 ?»«£eftj*a|R|lc£ 1 #BB^IS:ttT 
0. 5-^2. 0 nmg,g£S*T»<#;r-5£t#7iVi. 

^2f#iOSil^Fl;S i, Al. MgffflMi^i 
ICj;.l)SJSttx;t<y^ffi(CJ:0 S i O2, AI2O3. 

iiSi, Al, Mg#©*«fcfc*ta5#K:Rj6-*-*fc . 
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<Dm£mn<D'£{t. «#*ffr«&T£3ii*ig errors 

z>znz$>2>. izxTtzmmmmmiz^Trnmizisiw-? 
z>o ±&mmmmmiizs i. ai, Mgo«ft«m 

<tmzmit-rz>z\t ! b°im-c&2>* mah. m2=fmn 

\z. &miK»mmmzL2>z.£{z£io. mm&, mmm 
wim<t>izffimtEnz><D-c&z>. &mfc.&m& 20 

^illT&tttffB&tt+lc&iabfc.tbT 
t)#^T$.^><, Sg2fl!$lf £S i O2. Al 

203. Mgo«!t©«»a»{b*<!:-ra»^tJt«u 

AH S i20N2. S i A 1 O2N. S i 3MgON 

-n%v>mmmikm<*\z4kmtmmt)m&i,T*,. mm so 
\z&\,*T&miim&2nz>fiLit>. ^m^mma>m»m^. 

TW;ffi.[sl,Z<<f3.2><, ifc, &3it2g»rJS<i:bTS i, A 

as 2 r»ji>ti(o««fft««tKxie«vf «riijB-r -sis 

IC. Si, Al, Mg$rgS{b-r^Ci:»C«fcO«®$n^ 
fca&, IB«««t>lcaS«36*4t«UC<<a*. KJRSIffll 

$*it<^&i^s i , ai, Mg*i. $&iRmm&m*Mv 

mz.tt±mmiftffim<Dmm$:5 nm 

is. &«£bEt-<&5.> ?gi#®jf icg^n-stt^©? 
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^14g?-(fc^3te5i-lceSl0LT^^^S i O, A 1 O^FWT 

B©^e^s^2T*s«)f»e^<tofofli< its 

-r^-t*«ii6TSRTab^. 0 6 1C|g2^Jf 6-2 

©»e»**«jB 1 6 - 1 <Dm&mm<k 0 

< , m 1 6-1 ifB&Jf 6-4 ora©IEfii*ig|gg 
2dgJ;Dfc*£^i§£cD^U-XfB@IH5F©, m<Dffitl 
6-8*^Lfc«, £©ck3fti§^. 2MU-XfBi*!$<D3R! 

»»6-ii (Dmmb^ytjjfoizizmzmfcm&tfm 

x*§i#ig<i -fetich -a. c:nicMbT07{c^-r«fc 
5 ic, g 1 ^fph 7 - 1 <Df&G.mm&m 2 ^mm 7-2 

<D%m%t> 7- 1 i«^h^-v^^(p]fc«. £ici»e® 

**«fi^»lT*JI7-l*«#SE-r*. bJt#?oT, & 
©oStn7 -8tt/h3<fc9, i'DX-f u— x**«iw$n 
5. d©J;^(C, ^-yfagB#C05gfagt!7 - 1 1 ODBI 
^h^^^*rRl^O|a©oitn7-8«, glf#i7- 

i izumm 7 - 4 otpbIot^iiic, mn>-z^<^wr 
)v-^fa^<j>m<»mn<r>m' ! ®\zu. , m 3 t^mwk;?^ 

T ISSte«[g 6-7 «f&£igi£#Sg 3 ^P#=Jf 6 - 6 <D 

m&mm «t o . s»st«tB 6-7 <t^&^ 6 - 4 © 

Sg«ld«S!jSSS d g£^T«>«^ (06) . y>¥mwm<D 
5§^gP6-l 2©»»h5y^*|SlK:^»C[l!W£*Ji6- 
7*«?W:UTH5ft». h 7 y 9 Ufa IZ mtfffitl-P 

r<^c5. ^ntc^LT, m7 com-£<D£oiz. mtnm 

17-7 ©^e®**^ 3 ^F#B 7-6 (Df&fcmm <fc 0 
feig<. g*i£ffitJf 7-7 tlB@t®7 -4COSEg|7jijSai$ 
d gH±ro«^, 7> KfBfiU*f<D$!f&gB7 - 1 2 OTPS 

0. iSmibT^DX'f U'-X*«ltt-C**. bfe*So 
T. *^©1f^fB^«K«:l'fiJffl^tl5mi^B. ^ 
3^F#^{Cl4^g#^2WXmKJWTTfeO. IfflSf^ 
^2EA±i:^S^m^jibT*50. 0*J*J2\ .^g^* 
A«@8i)T/h^^il.^^lC*3t^TZnSi:S i 02©il 
£4fc**AV>. !f*ICZnS^Wfi^5 0~9 5%OT±IBS 
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&m&SL^o #CZnSMi^7 0-9 0%(Da^ 
BtMW 2 — 2 . 2, SftfiSI^O. 4~0. 5W/m 

mmmmzmm $nss 2 T»icu3t*flsi:ftM* 

KfWlbTl^o #&C, S i02, AI.2O3. M 
-HW/mKi«tlJ!)T^<ft*o IB 

^m&izfe. Kttm&n^A 1 , au, Ag#oo^s> 

12 6, 7*T?ttf6li™r UTV^ 

fWBBfcWffcftitaifcft 5 ** 0 6£ttffibTK9rr*. 

-5ZCLV (ZoneConstant Linear Velocity) ^Si^rS 

[0 0 17] E*8in«*6©»«tt8lfy h«r 1* 
fiirbt, :8-l 6jgW»8-8fie3ISn*. if*>B 
ftttft (KT.'*^^^fc*-S0 8-l±KflHB*E 

W^SC, v>to.tj>* 8-16 SX^Ss'ffl v>E»rt*fTfc*i 
fco ^©*il*5fCli*#J;K, 8tf^h<0«ffilC^ 
3 1 4 T<0V— ^fi<0f*«<0B»£froT^ 
£ 0 H4*£>8 - 1 6^p§§8 - 8ttHO*||*ffoT^ 

^bT£>9, ::W17. lnstlfc, 8-16^ 
8 - 8 K <fc D*«3ttfc 3T-14 T0>5H**;MI 

#ttBB«*».**.iaK8 - 6 i-iest^n. iS/ir7-/t;u 

{//^Ml O. OmW, fBifcv— i? (Dffi&tfBllfc&^Wl 
/t»7 — l"^U£4. OmWitfc, £fc, ±EB»«» 
38£l§Ig&8 - 6rtl£*^T* 3T-1 4T£>fg^£B*^ 

^jWtcSESic roj t r 1 j ic*#jfcs-a\ . r 0 j co^^ 
mrtv~rt)i'7s&]&mtt'?z>£ : 5\zvT^z>o z<du, 50 
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"T*. ±|BIB»jft«**lHltt8-6rttt, V-i7 

<D/v\s7>m&&fc'£i£z>jj3: (mfemmmfomMW) \z 

[0 0 1 8] IBS^5g^[fil8S8-6«CcJ:D^$tlfc 
K»St*tt. U-1f-BWi0»8-7^C3ISn, 
•9 i -^ft[HlgS8-7^^<DfB&&^^ ; b<h(^ t^^F 
8-3rta)¥»#U-if— *5S3tS-&^o *iB@SS*c 

tr-Afcb-Ofc*fi6 5 5 nm(D*»#l/- if-#ffiffl 
Snt^S, ^KDU-lf— 3tS:U>XNA0. 6 

<D*f$) 1/ >XtC £ 0 ±IB3t5V X ^ 8 - 1 (DI2@»±JC 

[0 0 19] —f&mz, U— tf— R*A<OU— 1f-3t* 
l/>X98PlSNA<^l/>X^ci:D*7 , eb^«'&, If 
-fcf-A<DX#* h«tt*5cfc*0. 9XA/NAt& 
-6. Lfc^oT, ±E*fr<&»^ V-if-fcf-A<£>X 
#yhStt»0. 98^D>TM. if 

[0 0 2 0] #fB&gg»^-:/<h^>F 

<aw:frtefiMBSB»-r*:8ri£ 

£<> B*Snfc««(B?S£fc±Eft'^ K8-36ffllri 

»JT>7 r H«S8 -4»C«tD»*S*. 8-16Sli8 
-lOCgST^o 8-1 6fM>»8-l 0TB1 6-t 

0, B»^nfcv-i7COf?^*^7t"«). J^±^^#T 
iBTt^^ 6- 1 fcEfcfeff^fc*^ 

•7— 1 4 TV— ^7<7)V— i7 filial. 9 6 Mm 

frcDmmizmmrzx^vpgiWoimmzmw-rz* * 

«W0)1»*E»lK#*^K'r««:«>O^^y^S«tb 
TH 1S«0^^>A-*#b, &^>A*-lCte-0 
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>A-te9^ XA^ + ©S«;!jn&»3J:3g«^£ 

iatt-sfc* 2 &<d?—v >y^-^ >a-twI;l e.nxn 
si&wflt $gte@si«&£xAy ?mw.fr ^asai-f z>tztbv> 

jgLfcXA-y^fliSIL It&tfJXA^tfxiaif, XAy io 
?JJ7,ffi&&fflffl-r2>fztb<?)T7.7 a— p > h a-?— 

m&ffi*.e>nT^z. #s«*^n^*n»^r >A-ic 

■fey h^n-St, &3^>A-tC^n^-*njSL.fcXA-.y 

^Tii&aox a* » *#x siifciAt s C(t(c<fc*9» 

»2¥*J14:»*jiiE»fJi*»i:-305 1 1r>A-|*iT«Bt 

-rz^mz^mLit. 2 towi*«bi*-*r 

KttXAyi'tfXiLT. Ar+02^fXMfflU £ 

•SdttCtO. Si, Al. MgfOiltti'-y^h 
$fiEfflLT, S i O2, A 1 2O3. MgOm<Dli&m# 

rf (ie^is) mii^e.Dc (Bzjit) s^uc^jE-rsc: 

-tt£He#X£, ^-U >^-^>A*-tC^A-r-5fc«) 30 

iAWtenxDS. 

^r>A-9-7^«^ 40 
Si!r9-3£jIi;T. «^#>7 p 9-4tC.i;0K?S^ 
?n^. 5^>A-9 - 7 (CteS^OTXAy^tf 

xffl«^xia«9-5*ifiix^tt^nTi3 0. ^n^*n 

Ar#X. &3ii;tfX, gSil#X#, VXXD-P>Hn 
-5-9-6(Cj:D« »rJ£©«E*, 3^>A-9-7f*g 

-y-y h9-875tfi|^^^6nT*50. XA 9 

- 1 o^^ttffi^Ensn^ns. s«9- nixA^g 

grtKaSASn-StHPftC. ^^'JT9-2JC^»^ 

*i. SX/v>?iSgSM»»t5. **'J79-2iC 50 
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»«9-l 2#<®Attlt'=>*XTl>-5«, +t'J79-2)>< 
5 1 -V>A*-9 - 7(C^*^tl-5i. g^WC— 9-7K 
g^^nfc^r-^-'gilW^SPg - 1 3fr*>. — 
«!ie«SB9 - 1 2 *ilbTS«lHlgffl 9-11 IC«M 

fiWi&znz. z.titmmz&&9- 1 sehes**. 
UTtanrrs*^ RTroyp-trxizioiai^-rn 

tfAH. \tVti>\Z. A r #X (hSS^^XO-^^r^v >A 

-9- 7rttc«A-r?>. ae»(c. X/t-^iiS9-10 

7sr\y99—tfy V 9 - 8 KUlESrEPlinU X/t 
v99—Vv h9-8±-trttm^rigc:a-ar^. #|;U;fX 
/\y99—fv h<D«R#S i Tc&£i§£\ CCOyp-fe 
Xt£j;9S1£9 - 1 ±(CS i 0 2*5KI*n^>. dCO * 
m> 3>hP— 7-9-6^«tOK^Sit*^ 

■met* etc ±d. s^an^rf(Ds i iocD«aj« 
it^p> ha— ;p-ra^i:**-t#*. mmmmmzmm 

■TZ>ffi.\Z\t. A r #X£^5ii#XCD#.£5^>A-9 - 
7rtiCiAt5. X/1y?nffi9 - 1 0^6. 

— y» h 9 - 8 JiT&m^jgca-a-^,, MAtfX/Vy^ 

o*fi9-i±tcs i 3N4*«saKian-5. z\<Dm. v 

X7P-n>hO-7-9-6 {C«kOS3S8!Ea*WilE-r 

fc»:s i ^-y<^ h^ffitcs i <nmt®tt$LtfLznz> 

BKK^tC-SP#W. Ar^XCO*.(Cj;SXA->^S:ff 

?>^(C. Ar^X©*-$r5 1 r>/N*-9-7rttC^Abfc 
S«9 -l±tCS i «$ni>. fc/£U XA 
7^rt7- XA-y^^xatSJCioTtt, ^2T#B 
SttKLfclBKS i h^StCS i ©tftD*^ 

figatX-S^i*. A r ^X<D^S:ffiffl Ufc^^tC*3^Tfc 

<D£?izm~<D9-fy hz&mLTm2^»mtm% 
mmm<DMj5&®&i>rz'&. xa<>^«^9- 1 o^e. 

-^-9-6<CJ:0. ^T0)XAu/^^XO5Sitfi^O (C 
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•* *tU7-9-2 >A- 9-7 «Nt 

<tttfls:O®ifi^ffil>h^^^t:^5 1 0. 6 1 5 p.m. 
ffimZ 6 5 nmT&9, 5> H ^©Pf^^fll* 

-#*-h»<fi*K±K* &^J8I (^lfii: (Zn 
S) 8 0 (S i O2) 20 (10O nm) , »2T#i : 
A 1 2 O 3 (3 0 nm) , M 1 : C r 2O3 (1 

nm) > IBS* 3 : G e 2 8 S b 1 8 T e 5 4 (7n 1° 
m) , S2#II:Cr 2 03 (5nm) , » 3 T# 
JB : (Zn S) 8 0 (S i O2) 20 (40nm) , £S:$t 
if: Cr90 (Cr 203) 10 (30nm) , ifcffi 
ti:Al99Tii (5 0 nm) £$S®lbfCo £<&l« 

ig<D««K»«#**«T«*^ ^2Wi (A 1 2 
O3) <D7*Ky9V—YifiO: 9 5nm/s<h^W: 
ft, 3Onm^B$0S2T#i«t^)^l:, 3 

wm^2^<D^^yn-^m\^xu^ff r>ft. z.<d 
*2T#i©^v*i»wi.i**fco 1.5. 8 
wttt-b, ift*fco©.4i»iiii (vvb^siM 

-f A) tt, «SUcR-r*«PWl (2») *J0*fcl 7. 8 
SS:. (1. 5 8, 0. 0 0) 

^1^H£JI: (2. 16, 0. 00) ■« 30 

12^1 : . (1. 6 5, 0. 0 0) 

SBl#fig : (2. 6,-0.0 9) 

f2&B (ttA) : (4. 57, -5. 46) 

IBS1 (7^7fX) : (4. 5 1,-2. 2 2) 

fg2^ffi)f : (2. 6, -0. 0 9) 

^3W1 :(2.16,0.00) 

gftlSffiff : (4. 0 9,- 2. 8 8) 

SMfclRIP : (1- 8 4, - 5. 7 4) 

^y*— JlO, 1 0 0 OOIslSftA^S^m^u/^- 40 
J 10000, ftB£tt»i:UT.9 O^lCl 0 0KMB«»«© 

jgot, ^n^nfirnc^bfc. 

R: 2 0. 5%. 
JlO : 8% 
J 10000 : 1 0 % 
J90 : 1 0% 

5 R, I|0ttA»"C*O*13W» Jioooo> J90tt 
^"T^T ±# b ?to -co^ch te5fc^7K b fc J: -5 
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<8l«:O«ifi^ffi2>h^y^tr^^ L 0. 6 1 5 Mm, 

ttSnfcJS^ 0. 6mm0)5>H^-yBE»ffl#-U* 
.-#^-h«<D*«-±iC. (SlWI: (Zn 

S) so (S i O2) 20 (105 nm) , Sf§2^R$Jf : 
S.LO2 (2 4nm) , llfffii : C r 2O3 (In 
m) , ffi^Jf 3 :Ge28SbisTe54 (7n 
m) , fg2|¥-ffijf : C r 2O3 (5 nm) , 83T» 
S : (Zn S) so (S i O2) 20 (40nm), HI 
WH : C r 9 0 (C r 2O3) 10 (3 0 nm) , 

:.A-1 99T I 1 (5 0nm) SrSSKb/to Z.(D$k 

\zmmvr£&m<Dxrty?3kf$*&i i ±mm 

JfiflDflMIIB»«tffS^«T*»^, ^2W1 (S iO 
2) (DX/I^P— M*2. 2nm/st/h3^fc*, 
2 4 nmO»3©*2f MSMI«OI:, 11. 0 

# t^c£>, x/i ^ *n#Kirt*m 2 =f»m<D^z^m 1 t 

«RfRHB«Ba)»*t^oT^S. *2TjSWI* 
2*<7)^r >A—*fiEmbTttfP*frofco' £0>*£^ 
S2^I(DX/V^Nfri^lS^cO 5. 5$>*C& 

0, mi^B^xyi^^PtPa^h^^^^^^o 

te, »lT*Ji©^/1y^»|ll!t«3t»C*r*«rlB (2 

cpJBSf*ttKTJC*bft:fi'r»S. 

: (1. 58, 0. 00) 
Wl.^SWi : (2. 16, 0. 00) 
H2T*!.: (1-. 46, 0. 0 0) 

: (2. 6,-0. 0 9) 
fESH «8ffi> : (4. 5 7, -5. 4 6) 
$mm (TWyX) : (4. .5 1, -2. 2 2) 
fg2^ffilf : (2. 6, -0. 0 9) 

: (2. 1 6, 0. 0 0) 

mwrnm : (4. 09, - 2. 8 8) 

&ffi«H : (1. 84, -5. 7.4) 

v^^-Jhn 1 0 0 ooiEi»ifc*»<zm*e#^y*- 
J10000, Jn*tt»i:bT9 o^ + ^i 0 o«fm«#ao 

y^-jgo^. ^n^nsATtc^bfco 

R : 2 0. 1% 
JlO : 7.7% 
JlOOOO : 1 0. 5% 

J90 : 1 0. 5 % - 
Z.CD&51Z. R, JiottfiJfTfc^fc*^ JlOOOO, Jsote 
;fo-f *>T tt» £ #-t# bfc, d © £ £ te&td^ bfci: 3 
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<^«)»jg*ffi3>h7^i7t:-j/?0. 6 1 5 Mm. 
fflgl$6 5nmT&0, 7> Kt^l/-^<OW*k:1II« 

ItenfcJP^O. 6mm©7> K^u-ytesffl^u* 
h«OSS±fC. (SSI TOM : (Zn 

S)so (S i O2) 20 (llOnm) . Sg2^Jf : 
AI2O3 (30nm) , |g 1 #HJf : C r 2 O 3 ( 1 10 
n m) , IB@^ 3:Ge28Sbi8Te54 (7n 
m) , I2#ffii : C r 2O3 (5 nm) . 13^ 
@: (ZnS)ao (S i O2) 20 (40nm) , 
ffijf : C r 9 0 (C r 2O3) 10 (3 0 nm) . 
i^i : A 1 99T i 1 (50nm) £$118 Ufc. d<Z>GS 

1 tCl^B. ^2 z F*eSSK-r«>&«>HAl<J:A r + 
02©KJSttX/1y* l J>^(C<J:9A 1 2 03$SiL 

y?mmte4. 5fJ><hft9, »t>X/ty3H*IHia**<tt 
SIttllWItaofc (7. 0*» . II 

(Dfigjg. IlTilOX/V^WttltMO 3. 5 

A) tt. *2T*JBO^^y-4'«HaiK:»iSKB-r*«HH 
(2#) ■ 6 . 5$)><bftofc. ft*. 

Sffi :(1. 58. 0. 00) 

1 : (2. 16. 0. 00) 

^2T^I : (1. 7 0, -0. 0 1) 
JRlffM: (2. 6. -0. 0 9) 
IBSJf (*SS) : (4. 5 7. - 5. 4 6) 
EM-tTt^rX) : (4. 5 1. -2. 2 2) 
Sg2^ffiJl: (2. 6. -0. 0 9) 
f 3^*1 : (2. 16. 0. 0 0) 
^{fifg : (4. 09. - 2. 88) 

m&mm : a. 84, -5. 74) : 40 

CCJEf^JOKWR. 1 0 0»«*.«©?l£flH» 
S>y*-Jio. 1 0 0 OOBMAftOff£M^y>- 

jioooo. jn^is^<hLT9 or^tci 0 omm&w&o 

R : 1 8. 1% 
J 10 : 8. 7% 
J 10000 : 1 2 . 5 % 
J90 : 1 3 . 5 % 

Z.(D£o\Z. Rte&fiFTfcofcrtt. Jiott*>r*»T?tt** 50 
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#±#Lfc. J 10000, Jwtt*«K:-h#Lfc. d 

KJ:oTj|i2fF#Ji*<0»*#ffi»JiKitttU IBS® 

<«Mt©«ii3Erft4>h5y^t;y^0. 6 1 5 Mm, 

6 5 nmT&O, 7> h'tiOU— 7©M;£ICflNH 
*IBS-rsfci6©7 HUX««*«*-t^iS'©j(sBI«tria: 
tt'bttfcJP^O. 6mm©7>KW- ytBSffl^'J* 
-#*-h«©S«-kK:, «*Bt OBUFSWB: (Zn 
S) so (S i O2) 20 (1 10 nm) , : 
S i O 2 (2 4nm) , il ^ffiS : C r 2 O 3 (In 
m) . 3E3JS 3:Ge28Sbi8Tes4 (7n 
m) , I2Ml:Cr 203 (5 nm) , 13^ 
l:(ZnS)80 (8IO2) 2 0 (4 0 nm) , 
mm : C r 9 0 (C r 2O3) 10 (30nm) . m& 
tfcjf :Al99Tii (50 nm) JKIW;. £©BS 
lC(£ffl Lfc&Jf ©*/Vv ^£#£0 1 3 IC^-T. SCf^ffil 
2<t©^^«. S2Wi*Slt5fe«6l:S itAr 
+ 02»Jg*£ttX/1-;/^'J >^KJ:9 S 10 2 ?:»iL 

d cnm : £&mT'2z>£ o iztz&tcsb. * aw 9 v— v 

y^l*IBtt4. 4fJ>iftD. «t>;*/'W*Wrma««<& 
SlBIlWItSofc (7. • OtJ>) . ^CT, Sgl 
^F^*2^©?^VA*-^(SefflLT^S:ff^/co CI 
©iSSH. glWlOX/t-^^SlifefcOS. 5 
mztzQ. 1 2 WIC7/t 7 ^NfPI^ -v f i ' 
ftofc. ltt*fe0O^SB#P B 1 (UtoU)*-*-* 

a) «, *2 ; p»JBo^/'«y^P*iBnc*ai*csi-r*wiai 

(2f» £2)11*-*: 6. 4fJ><hfto) u c < > ft*. &&&&&& 

m<n®VTmi-&&>Tiz7KLtzm-?3bz>. 
mm : (1. 5 8. 0. 0 o) 

m 1 =F»S : (2. 16. 0. 00) 
m 2 =F&m : ( 1 . 71, -0. 01) 
W.l%-Wm : (2. 6.-0. 09) 

$zmm m&) ■ (4. 57. -5. 4 6) 

$Zmm (7^7 7 7) : (4. 51. -2. 22) 
S£ 2 #S5Jg : (2. 6. - 0. 09) 
m 3 T#JB : (2. 16. 0. 00) 

mmmm ■. u. 09; -2. 8 8) 

ISMSIRJB : (1. 84.-5. 7 4) 
Z^ft^^X? (DgPR. 1 0|5]*f8*.&©3£«*§- 
vy^-JlO. 1 0 0 OO0#g|X.^COM^«#> ; ^^- 
JlOOOO. ft!MIS^<hLT9 OlCrffCl 0 0 

sg^fc^-A-^-r b&ft-Dtzmtzm<bnz>n£.mm; 

R : 1 8. 4% 
J 10 : 8. 5% 
J 10000 : 1 2. 2 % 
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J90 : 1 3. 0% 

j&*±#bfc, ife. J ioooo. J9ote**@K:±#bfco ^ 
5>h5y^tTy?0. 6 1 5 um. 

S)so (S i0 2) 20 (HOnm) , *2TSWi: 
S i 02 (2 2 nm) , K^jEWH : S i 3N4 (5n 
m) , $ZlZmm : C r 2O3 (1 nm) . ESS 3 : 
Ge28SbisTe-5 4 (7nm) > ^2Mi:C 
r 2 0 3 (5nm) , 13^1: (ZnS)so (Si 

02) 20.(4 0 nm) , mmmm :Cr 9 o (C r 2 

03) 10 (3 0 nm) > %$£WiM : A 1 9 9T i 

1 (50 nm) zmmistco zamzfem tfc§I^ 
;i7^^Ii4}:*to KfPW4fco»^tt, ^2 

7 ^U>^lC < fc0SiO2^IIU ^<£^> 
*fXSAr+N2ic*M-r*ilt^J:D. BSSiiKBrJIS 

^*XAW*ll#IHtt4. 7*3>£&D, SfcXn^^WrKI 

ffia<fczmnfRi 0 F#M£.Uvi£ (7. os>) . 

T?, *lTSWi*2*<o^ir>A-- tttfflbTKfffttr 

03. 50>lC&D. *2^F#IKOX^y^»IH*«#h^ 
*^<hft-Dfco ltScfefcO^^ra. <-V>toiJ>*-!M 

T^HtH (2#) ^S0^fc6. 7®Lt£->1to S 

: (1 - 5 8, 0. 0 0) 

: (2. 16, 0. 0 0) 
5 0. - 0 . 0 .1) 
1 , -0. 0 2) 
6,-0. 0 9) 
(4. 5 7, - 5 
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mrnmmm 

W, 1 WMM 

t&mm 



(1. 

(2. 
(2. 



,) 



4 6) 

- 2 



2 2) 



ffi^B (7^77X) : (4. 5 1 
|g2#®» : (2. 6,-0. 0 9) 
^3^F#B : (2. 16, ,0. 0 0) 

mmm (4. 09,-2. 8 8) 

llSifimJf : (1. 8 4, -5. 7 4) 

v^^-Jio, 100 oo@»»A«<zm£^t>^*- 

Jioooo, J[jnaiSS^^bT9 O^^tCl 0 0PtPfl«#^^> 



R: 18. U 
Jio: 7. 7% 

J10000 : 9. 2% J 9 0 : 9. 0% 

d<Dcfc5K:, Rte&£?T<&9, Jio, Jioooo, Jgo^&tc 

1 0%SXT<Di?y fttzo Z.(DZ.t\t. 9c\Ztf 

io fiTT**** *2TSWitSB-l»BBJI©IBR:»**WJi 
£Ktt£C »2^*li*^6©»«©i4;lK**> 

4. 3 ±BBflMBffi»ttt#t. ISOiSSHWi. 

(nm) ^DX-flz-X^ti 

2 0 ^0 
2 5 

20 4 0 ft b 

6 5 ftb 

7 6 ftb 

fgcDSEBS (m2T^B<i:KigiSBrB<tmi#SH^K® 
dx^U— XtfSMrT**** *l^#JifcE»»<BWM> 

<»#«)*jfi*»6>h5^^bry5 1 0. 6.1 5 Mm, 
30 iifBS6 5nmT»0> 7>Ft^I/-^S*i:*8 

W~Snfc»S0. 6mm<&5>F^I'-?E»JB# , J* 
b3S<&S«±l- (I1«I: (Zn 

S)so (Si0 2 ) 20 (HOnm) , I-2T#I.: 
S i O2 (2 2 nm) , :.S i 3N4 (5n 

m) , mil^ffiH : SnTeN (2 nm) , IH^B 3 :. 
Ge28Sbi8Te54 (7nm) , 1&2 RffiM : C 
r 2O3 (5nm) , ^3f*i: (ZnS)so (Si 
O2) 20 (4 0 nm) , &J0fKH-: C r 90 (C r 2 
40 O3) 1 0 (1 5 nm) , ifttfiifcif : A 1 9 9 T i 

1 (5 0 nm) SrKBIbfco £©|*IC«H tfc&lOX 
/V^*ftSHl 5tC^To KfM* 5 mi 
^BJf <hbT, C r 2 O3<Ofit)0JCS nTeNffl 

EATlc^bfcMT&So 
Sfi : ( 1 . 5 8, 0 . 0 0) 
(2. 1 6, 0. 
(1. 50, -0, 
(2. 1, -0. 
(4. 4. - 2 . 1 ) 



8 2^1 



50 ilffii 



0 0) 
0 1) 
0 2) 
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timm : (4. 57, - 5. 46) 

IBS® (7^77^) (4. 5 1.-2. 2 2) 

m2Rffim : (2. 6, -0. 09) 

S3nF^H : (2. 16, 0. 00) 

mMWm : (4. 0 9, -2. 8 8) 

JftttttM : (1. 8 4, - 5. 7 4) 

R : 1 9. 1 % 
J io : 7. 5% 
Jioooo : 8. 2 % 
J90: 8. 0% 

^Oi^L RttfiffTfeO, J io. Jioooo, Jgochfctc 

£Ki§nHfeJL Jn^^fCctoT^2^P' 
*«tt*C<fcK:j;D. B2TO«*€^B*att1R*tt 

if$6 5nmT*D, 5 > K ^<7)M*«C«« 

hm<D&fo±\z. &mm vm 1 : <z n • 30 

S)so (S i O2) 20 (1 10 nm) , 2^911 : 
A 1 2 O 3 (2 5 nm) , : A 1 N (5n 

m) , : SnTeN (2 nm) t '-fiU3 : 

Ge28SbisTe54 (7nm) , ^ 2 #ffi/f : C 
r 2O3 (5 nm) , 3S3=f-&& : (ZnS)so (Si 

02) 2 0 (4 0 nm) , t&MffiM : C r 90 (C r 2 

03) 10 (15 nm) , mtWLM : A 1 99T i 

1 (50 nm) SWLft, ^(BBHettW Lfc£rfl<7)X 
/t7?*ffSBl 6fC^To HfP(«6<fc<0iSl>te, £52 
T#Ji*llttr*fc«>«CA 1 tA r +02<&KJSt*X/^ 40 
7i M J>^:<k0Al2O3$i!iU X/lv 
*#X£A r +N2fcK3E , T«CltlCJ:0, tt*«»rJB 

gffi : ( 1 . 5 8, 0 . 0 0) 
^1^*1 : (2. 16, 0. 00) 
m2+wm : (1. 7 0,-0. 01) 

mmmmm (2.0,-0.02) 

m 1 #® If : (4. 4, - 2 . 1 ) 

SEftH («A) : (4. 5 7, - 5. 4 6) 50 
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tmm (7^77X) : (4. 5 1,-2. 2 2) 

m2&mm •. (2. 6, - 0. 09) 

: (2. 1 6, 0. 0 0) 
f&JgffiB: (4. 0 9, - 2. 8 8) 
MttttJI : (1. 84,-5. 7 4) 
r^Ttr^X^OSW^R, 1 OlsIS^A^OS^fs^ 

v^^-Jio, 1 0 0 oom&»z&<Dn&mm?y*— 
j 10000, jniSKi^iUT9 o^c^tci 0 omm&w&v> 

R : 1 7. 1 % 

J 10 : 7. 9% 
J 10000 : 8 . 9 % 
J90 : 8 . 9 % 

5 fc, Rte&jtfT&D, Jio> Jioooo> Jgo^fcfc 

Lfccfc-SJc, JSlSttXA e ^^U>^^<i:Omi z F^^ 

<^<DS!jg^ffi8>h^^i7t:>y5 1 0. 6 1 5 Mm, 
lS$6 5nmT^D, 5 > \* £. if )U—7<Dm& \zmn 

-#*-h«©«S±lC. ,»»K (*1T*1: (Zn' 
S) so (S i O2) 20 (1 10 nm) , JB2^*J| : 
A 1 2 S i O 5 ( 2 5 nm) , &i{ij&BfrJf : A IS i 3 
N5 (5nm) , g§ 1 ^®Jf : SnTeN (2 nm) , 
: Ge28SbisTe54 (7nm) , W,2 
: C r 2O3 (5 nm) , ^3T»1 : (Zn S) 

8 0 (S 1O2) 20 (4 0 nm) , SMSflfB : C r 
90 (Cr203) 10 ( 1 5 n m) , : A 1 

9 9Tii (50 nm) SrfiJBLfc. ZLCDmz&misfz 

&m<D*nv*?3kifr&m i 7^^-To iif^i7 ^coigu 

tt, JB2 : F8WB*«IM"rSfc»«CA I 50S i so<fcA 
r +02(DSlSttX/t^^U>i/(CctOA 1 2S i O5 
£§?BIU f X/Vy^^XJ A r + N 2 l:f It 

SdttCckO, K^iEWfHA 1 S i 3N5*ftTV^t 

: (1. 58, 0. 00) 
HTM : (2. 16, 0. 0 0) 
Jg2^R$Jf : (1. 6 5, -0. 0 1) 
^^iS»f /f : (2. 2,-0. 02) 
Sg 1 : (4. 4. - 2 . 1 ) 

$mm (ISA) : (4. 57, - 5. 46) 



(16) 



4$H2 002-279693 



29 



ESII : (4. 5 1, -2. 2 2) 

m 2 : (2.6,-0.09) 

9t3^»m : (2. 1 6, 0. 0 0) 

mmmm : (4. 09,-2. 88) 

MtttfltJI: (1. 8 4, - 5. 7 4) 

^> y ^-Jio> 1 0 0 oo^aiA^w^m^^- 

Jioooo> Sniltiifc£bT9 or^icl 0 0«B##«O 

y*-j»ft* *n*n»Tc*i/fc. 10 

R : 1 8. 1 % 
J 10 : 8. 0% 
JlOOOO : 8. 2% 
J90: 8. 2% 

Z.<D&o\z. RteBJfFtf&O* JlO> JlOOOO> hpifc-fc 

bfc<fc 3 tc, * * U >ytCck D Sg 1 ft 

w«ufc»^ **ia»«it, sn?iK^tCctoTm2^ 

<it»fl!)«a*l*9>h5y^t;y^O. 6 1 5 Mm, 
iS$6 5nmtSiD, ^> Ft^-^©W*^* «■ 

tt&nfc»$0. 6mm©7>F^- :/fittfl!#U A 
— 3p*-h»G>S«-tfc:, (HWi: (Zn 

S) so (S i 02) 20 (ll'Onm) , *2^8MI : 30 
Mg S i O 3 (2 5 nm) , ^IgJIBrS : Mg S i O2 

(5nm) , fBllfEB : SnTeN (2 nm) , E» 
Jf 3 :Ge28Sbi8Te54 (7nm) , ^12 J?-ffi 
i:Cr 203 (5 nm) >-*3T»i : (Zn S) so 

(S i O2) 20 (4 0 nm) , £Mt»B : C r 
90 (C r 2O3) io(15 nm) , H&tfiffcJl : A 1 
99 Tii (5 0nm) ftSJKbfco £<0lBK:«e/fl bfc 

tt, »2^p*JiftiHi"t"Sfc»*CMg2S i <hA r+0 

U r +0 

2tc£lEf fcZltKcfcOv KiStiSWJf Mg S i02 W 

fi« : ( 1 - 5 8, 0 . 0 0) 

: (2. 16,0. 00) 
W,2^WM : (1. 7 2, -0. 0 1) 
Sl^iiWS :(2.3,-0.0 8) 
Sgl#ffiJf : (4. 4. -2. 1) 

tmm (USA) : (4. 5 7,- 5. 4 6) so 



5 1, - 2 . 2 2) 
0 9) 
0 0) 
8 8) 
7 4) 

OI9*ttX.ft0)ff£A** 
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(7^77X) : (4. 
!g2#ffilf : (2.6,-0. 

: (2. 1 6, 0. 
: (4.09,-2. 

mmm : (i. 84, -5. 

v^-Jio, 1 0 0 O0lHl*^A.^^S^m^v^^- 
Jioooo> Jn*f£§£c!ibT9 O^Kl 0 0 WflH«#»<O 

^^—i9oft, *n*naT»c*ufc. 

R : 1 6. 1 % 
Jio: 7. 5% 
JlOOOO : 9. 2 % 
J90 : 8 . 8 % 

Rte^-^ffi^*** Jio> Jioooo, iMt^blz 

bfei^C, SJSttX/t^^U>^tcJ:0^1 I F*Sft 
»gtbfc»&v *R0»*A* inatt*K:«fcoT«2T- 
»ii*<0|ft*3J«E»JHCi£Kb, E»H<0*8ftfca*** 

«T-r*a<, ^ 2 «i 1 

tf, Jp^S£^^v^^^^±"r^C<hft^bTVv 

<^^M^ffil 0>h77?fclyf0. 6 15m 
m, IS5 6 5nm1?fe^ 7>Kd:^-^M^: 
«$RftE»-r*&«><&7 KW*W«#ft^*<&3te®8B 
JcSW&nfcffS 0. 6mm(07>Ky^ffiftffl* 

(Zn S) so (S i O.2) 20 (HOnm) , I2f 
: S i O2 (2 2 nm) , MmMWrM : S i ON 
(2 nm) , fgl^SJf : C r 2O3 (1. 5 nm) , 
I2&B3 : Ge28Sbi8Tes,4 (7nm) , S§ 2 
JWBB : C r 2O3 (5nm) , ^3T#I : (Zn S) 
so (S i O2) 20 (4 0 nm) , :. C r 

90 (Cr20s) 10 (3 0nm) , ^ffiifcJS : A 1 
9 9Tii (50nm) ftMWbfCo r<D|BIC«fflbfc 

\t. !B2^F«Wift«i|-r*&»CS iOtAr+02© 

S. &43 v S«**^#)icoHSf*ttaT^bfcllT 

5 8. 0 . 00) 
(2. 16, 0. 0 0) 
( 1 . 4 8, - 0 . 00) 
(2. 1 . - 0. 0 3) 
(2. 6.-0. 0 9) 
tmm (ISA) : (4. 5 7,- 5. 4 6) 



»«: (1. 
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tmm (7^77/) : (4. 5 1,-2. 2 2) 
I?^!! : (2. 6. -0. 0 9) 
f^3^m : (2. 1 6, 0. 0 0) 
f&Mffim : (4. 09. -2. 88) 
mtWim ■ (1. 8 4, - 5. 7 4) 

i^^-Jio, i o o ooia«iM.«©w£fi<*$?3/^- 

J 10000. i0j££tifc<!:LT9 O'CftC 1 0 OI$nft&&® 

R : 1 9. 1 % 
Jio : 7. 9% 
J 10000 : 9 . 7 % 
J90 : 8 . 5 % 

dWiptc, Rte&£FT<fc 9 , J 10, Jioooo. J9o£t>lc 

tit j: 5 tc, sfSttx/t * u >ytc «t on *mm& 
mmvtzm-t, ^sihis&a, mmt&mz£^T&2^ 

fiT-T***, ^2^JSt^llSi®B©ratcK3!ljE»fJB 20 
<at#©»it*ftl l>h^^i7tf-y^0. 6 15M 

•j h3s®s«±tc. &mm -<ss 1 t^ji : 

(ZnS)so (Si02) 20 (llOnm) , £2^F 30 
#i:Si0 2 ( 2 2 nm) . KlUili&rJf : S i 2 O 2 
N ( 5 n m) , 1 #®ff :Cr203 (1. 5n 
m) , I2&J13 :Ge.2 8SbisTe54 (7n 
m) . i2 RUM :Cr203 (5nm) . £ 3 ^F#= 
I: tZnSCso (S i O2) 20 (4 0 nm) , W-M 
mm : C r 90 (C r 2O3) 10 (3 0nm) , SfcJC 
IftJf : A 1 9 9 T i 1 (5 0 nm) SrlSBgLTt. ~<7)$S 

A r +02<D%.mO.X/1y?>) >^{C«tO S i 0 2 $i 40 
I^U T./l-.y^tfXS'A r +N2f£^H-f 

<i:(Cj;0, SE^ifg^fMS i 2O2N ttmamfc®) £ 

S« : ( 1 . 5 8, 0 . 0 0) 
fZl+mm : (2. 16. 0. 00) 
m 2 ^WM : ( 1 . 4 8. - 0 . 0 0) 

mmmmm ■. (2. 3,-0. 02) 

f&lH-mm : (2. 6, - 0. 0 9) 

fB&fl (&.S1) : (4. 57. -5. 46) 50 
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$Zmm (7^77^) : (4. 5 1. -2. 2 2) 

Sf§2#®Jl : (2. 6.-0. 0 9) 

££3^5 : (2. 16, 0. 0 0) 

f&Mffim : (4. 0 9, - 2. 8 8) 

&i£fifcjf : (1. 8 4. -5. 7 4) 

COfr-f 7v!?©g^R. 1 0 Is)»tSA^»f?^m^ 

vy^-JlO. 1 0 0 O0lE]*&*&©iS£<g*tv J -;/*- 

J 10000, JPjSK^i:LT9 CCtlC 1 0 0S#r^«?¥»<D 

R : 1 9. 5% 
J io : 7. 7% 
J 10000 : 9. 5% 
ho: 8. 3% 

Z.<D£o\Z. R«JUf?T&9. JlO, Jl0O0O.J9.Ot fctC 
Vtz£o\Z, S^ttX/Vy^"J>y[C«t0^1^^€r 

S8Sbfc«^. ^Sc[si#^^, inii^(c«toTm2^F 

S2^H<i:^l#oBB«)ra{cK*3IWfJi 
£ tlcj; D . ^2^F#e*^©K3d<3Di£«!*ai 

-So 

[0 0 2 1] «±©«i|TBM 2 f ili&ilt 

a r +o 2 xxiz£vmm&'i : foz\iiiz&r). &mmm 
mmzn. mmmwim&®m-rz>mizit. xny?u 

Xl&A r + N2fcSaEU SfS2T#Jf (fcJfctfcLT, K 

S i 9—fy h£A r + O 2 tfXKJ; D * "J >^ 

Lfc*§-&, S i0 2 «2ns. ^(C, XnypfiX 
«£A r +N2»C^MLTt>, ji^fCS i 3N 4 fct§? 
■tSnrfc. S i -0-NI©tiiffl«Stl 

in«. S i 0 2 «KB#1CS i 9-f y Y^M\ZS 
i02^*.B?L. tziz*.. 7,/t7?^XlSAr+N2 
(e^MLTitLTfc. S i S — fy bmM<PV>S i O2 

Qitvottt&LT: immizmmtft£mL j $>T<f3.z> 

Z>lt#>mzJ:gtl.fflm£\3.te*>Zz^. *75i. A r — N 2 
y^^tC J: 0 Si* 

-fv haste. &2Rwm<Dm-£ttmmiz. s-tsn 
SK-r^fsics i 027)<ss^^n-T(w. si-o-njs 
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fitSi, Al, Mg*©«B«4H»fc*££jSStf*'*" 

<*ji<3!)fka»fiE*<ttf«jiiw>«a»:. *5ew©« 
mm\z-o^xm.w?z>. 

^b&^IHH-fcfeUTB^^WzfcSVK^tfftV*. 
»KttJH#r*n*»2. 0-3. 0©B-C*D. ft£©<R 

* #i;zns-si02 m©{tfr%te&£3iW 

(!f§2f-*Jf) S2T#loBlr$H^< fcfcfllf 1 
»)1OBSt^£ATT*'0, 2. 0£TF, M£b<«l. 

fflSn^tl/tttAl 203, S1O2, MgOf 
0 2 , MgOWBiff^te^-n-^tll. 6 5, 1. 4 6, 

1. 7 3T*ofc. Sfc. fi^ftwBtfWi^JfcfcJt 

<6TT3. Ifcii^t, JB2TMC*#sn5Al.. 
Si, MgWlfflffl, ^fifflft^, flf#lCS 

%iy._hT<&0, Al, Si, MgrofflfiKtt«|P*U-X 
CD 5 0 %£O r Tfe-S#'a. W^BAl, Si, Mg 

otftriEtkj^ i - xco 5 o «Tro^^, Bar***** < 
o . **»oa*w!in: < < a** 6T? 

' S i 3N4, A 1 N, Mg 3N2. A 
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1 -S i — N, Mg-S i -N, M g — A 1 -N^CO, 

*a»fas**56»-r*. si-o, a 1 - 

O. Mg-OlW, WfnSi02, Al 

2O3, MgOcfcOfc^WKSfc^fc^fiftSMt* 
S i -O-N, A 1 -O-N, Mg- 
0-N3R«»TT-. S*l63tlS^, WftlS i O 2 , A 
I2O3. MgOckDfe^^^^^'ftU'^fe*' 1 *^ 
SfcoK^jEKrSSrS i 3 N a b. Lfc»-&coK^JI 

1 0 0I^R!Ift#«COj»(t:JC*-A*-7-f H£fT.ofcG£«C 
iensffMf^'^-©!) cdH^£I2 2 1 tc^b 
fc. ^JI»f^coKJ?* s 2 nmADl^. fcftfctn 
jIiSfto«fc*vy*-±#*#*^ 2 nm£l 

±co«^r. ±BJ?v>-J:#Ittl- 5 XETFi T 
fcofc, *«»ii«)IWil'15nmJ:D»^i 

v>. a*,. ai, s u Mgo*fl:«io^**f-JSU 

-rl3®S<h^2f*Htcora(C*3^TfiJSl7!)^^b J M- 
■<fc*. LfcA^t, SBl*]B«lcft#Sn*Al, S 
i, M.g©»(fc*0>» S#«©?Ptt, g§2f#lf iC"&W 
Sn^Al, Si. MgCD&fli^CD, ^fr*©««fcD l b 

U*. 3 6>K. Si, Ge*«)*'l#«)W:». 38ft* 

UTi, V, Cr» Mn. Fe, Co. Ni. Cu. 
Y, Zr. Nb. Mo, Tc, Hf, Ta, W, La, 

»»cCr-0*«», C02O3, CoOKE 
©Co-0***»ft:if©*fl;«, Ta-Nim Al 
-NJ^«^, S i -N£*m, A 1 -S i -N*«» 
\mX\S.h ISIN2) , Ge-N%tt&t£iz<D&it 
«. SiC, GeC'*©«ft*l. ine»coS^ 

50 ^#ifi]±, A*-7-r h^f©iH±<*tt^r«j±T*^F<o 
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[0*0 2 2] ±IB*f!fEl«ji^$®:iR-r^fc«6. 
ft#«fcttfi^3»*tt»&*l!&:lr». bA>L&*<6. Bite 

38****S^&«>iB 1 #®Jf t4#«bfc27 7>U;DSlffli¥) 
Lfctfot, Sgl#®Jl©Bi/P£ bT14±fE2!i 

^f^^JCt^t^l^ffiSWMIPttO. 5nmR± 
T&tltf+tfTifcofc. 5 nmJJLhKbfcJg^, 

0. 2 0nmW±©i&, £#t*<£T. fiH»fi*«Tt> 

oT. ^l#®e©^J¥tLTttO. 5nm«±2 0n 
EtT. ISL<eO. 5 nm^±5 nrnJETF^iSbT^ 
5. 

(IE&B) tc&ffl 2 IE® II tbTte, Steffi 

Ge28SbisTe S4<Dftt>0<D&mf3W&£. bT 

«, Ge*52 3~3 3JMT%. Sb*U0~2 5gf 

%. Te*i5 0~6 0H^%<D®mza5^ja^!ttlC» 20 

fc, AgSbTe2£l~7%8sira£-a-£:*i-&. 

[0 0 2 3] ±iW©Ge2Sb2Te5- 
GeSb2Te4, GeSb4Te7, In3SbTe 
2, In35Sb3'2Te33< In3iSb26Te 
43, GeTe, Ag-In-Sb-Te, Co-Ge-S 
b-Te. V-Ge-Sb-Te, Ni-Ge-Sb-Te. 
P't-Ge-Sb-Te, S i-Ge-Sb-Te, Au-G 
e-Sb-Te, Cu-Ge-Sb-Te, Mo-Ge-Sb- 30 
Te, Mn-Ge-Sb-Te. Fe-Ge-Sb-Te, T 
i-Ge-Sb-Te, B i-Ge-Sb-Te, W-Ge- 

s b - t e ±$z<D&mmmw.mzmm& 5 m^-xvAT-s 

fS^lf BgJ?7^4~2 0 nm<7)iff?\ 
•6. 36CE*MW*«4~1 0nmT*ntf. 3£tC 40 

*&. EMOlUIWl 0 nmiDJSV^, 

i?y*-±X. £ftlII»a*l«0lBflkRaEM*CD£t8#t 

e. Sb, Te, In, Ag, S n^££j£#£:-f Sffi 
^bfESIf iCttbTfEg^fToT^-STS*. *f!^C0S* 
l4b~!f-e-AI;: e fc9g*#3g£b. C<Z)&l;:<i:DfE@ 50 
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£n5fc<zm4&< . Tb, Fe, Co. Dy, Gdl? 

$• ±fiE# £ r % ytrnmrnm \z *t-r 5 ibs ic * ^ x tsa 
(^2^eb) m2^®scDtj^tLT«, miRmm 

fe. Si, Ge^w^ftogm ftfttt<b?lgH:ft 

V, Cr, Mn, Fe, Co. Ni, Cu, Y, Zr, 
Nb. Mo. Tc, Hf, Ta. W, La. Cem<D& 

it®). ^b^&a^^n^wg^jTWib-c^-s. w 

CC r -03&t*#, C02O3, CoO&t'CCo-O 
%kttmtiH<Z>mfcy>). T a N, MN, Si 3N4&t* 
©S i -N»$m, Al-Si -Nftttm (0il*J4A 1 
S i N2) . Ge-NM^i:©SftiJ, SiC.' 
GeC#©^t«. Sfe, ^*l6«>jB^»'Tf."b«t«r». 

14, CftSO^JHfc^CO^bi&T-fc&^o CCD«£\ 

[0 0 2 4] Sfc. ±E*MBHia#* ***rr*fc». 

t*. m 1 Mits 2 ^BjB©sv»ttffise 

^B^ffi-T^CDlC^bT, Sg 2 ?^®JB IE® 
Bt©R«ffi«S»fl!l©iStf4^3^@*^«-r*. 
M2^@(4±fEbfe«fc-5(C. Al. Si. Mg» 
Itm&^f&fttlsT^Ztzlt). mGMk^WzMibT&iZ. 

CiniC»bTS3^F#Bf4±fEbfc< : fc5JCZn 
Sl?<D^t%*^J5£5i-i:^-5fc», gftftlCfefb^tfJlCfc 

< & <0 Mm &3 £ 14«x& l» U-^U <h fS. o fe» b 
oT, ^2^ffiB(7)MJ?<i:bTt4 5 nmK12 0 nm^ 
T. S*b<145 nm«±l 0 nmWT^ilbT^S. 
(^3^B) m3^F*B14^«t;l4Jt©©iRb^^ 

t>S5*«6^. M^6<)ICt4®*T^n^l. 5~3. 0W 
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ttfttt. mikto* tu>fc**Mt*z 

tJiliU). *fHC, »3T#iA { (ZnS)80 (Si 
O2) 20 (^Ht^) *4V>BZnStS i 
£it£&*-fc*>© (ZnS*«5 0~9 5t;^) ti^SC 

i3T#l©IfH3 5~2 0 0nmI 
Gl:b<«7> h*^;u-^W«g^ (g«±© 

u—*f-mm<o /smm eunr* 

B&Jf KB»bfclBUcf8£t- *&a*&i£«tB£e8&u 
-r<fc*. u-x'tf^b^^Xft 

atV^IBB*****- *fc$3f^Ifflif^2 0 0 

mmmm) mmmm\-tmmmmmn, k*u. 4<n 

<4. 5, -3. 5<k<-0. 5©SBB**&<> ^ 
2< n <4, -3. 0<k<-0. 5©*m**a*b 

*b<. C r tC r 2 0 3K>Jl'& ! »* i #C^»^ : ^-^ 
M*fl-|ft!±«»***U-fc. ttfcC r**6 0-9 5 

*frWCIt±IE4itl/TBAl.. ■ 
Cu, Ag. Au, Pt. Pd, Co. Ti, Cr. 
Ni, Mg, Si. V. Ca, Fe, Zn. Zr, N 
b. Mo. Rh. Sn. Sb. Te. Ta. W. Ir. 
Pbi^*A«aSl/<v*ii**< &KS£{fc#). 
SftUj. 4»«ftHt^tttS i O2, S i O, T i o 
2. AI2O3, Y2O3, CeO, La203, In 
2O3, GeO, Ge02, PbO, SnO, Sn 

02, Bi20 3 , Te0 2 , MO2, WO2, W 

03, SC2O3, Ta20s, Zr02^ff*bK 
C<Dffi(CS i -Q-N^«P4, Si-Al-0-N*« 
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m> Cr 203, ftt'©C r - OMS. C02.O3, 
CoOSfWCo-O £©»fl;<». T a N',- A 

1 N, S i 3N4ftt'OS i -N^fcW. Al-S i- 
N3**m 1 S iN2) . Ge-N*<m&£ 

©g<bt). ZnS, Sb2S3, CdS, In2S3, 
Ga2S3, GeS, SnS2, PbS.Bi2Sa, 
tiE(Dmtm. SnSe3, Sb2S3, CdSe, 
ZnS.e, In2Se3, Ga'2Se3, GeSe, G 
eSe2, SnSe, PbSe, B i 2 S e 3 &£"©•£ 
U>i£Vs. CeF3, Mg F 2, CaF2& 

^fclillSffl^TfciK Sfc. &«g«»©IBIJ¥<!: 
lt« 1 0 nmR± 1 0 0 nm£(Wl* t < , 2 On 
m&Lt5 0 nm£TF©i&£. #tc JUfiF ft^-A*-^ h 

BSJI#ft£KrcbTf^T5£3KfilI®Ji i bft 
feRJRb-TjM&TS. j»a*ji»c*w-a!»c*« 

tSfr-r.SCilciO. E«»**#ll*tt*K43W*E» 
g-C©©iRi£Aa£, ESB*^ft«ffit*3^^>ESH 
T'»®iR*Ac<J;0t./h$<T^?i^* ? ^T -5. £© 

T # 3 . EJ(±©!Hf * fc*. (C tt&HSJJf T'©©iR* 
£3 0~4 0%g£t::iiS«&5i5>ga t **. &f§« 

IMIKtfl£T*£a>C<J:OSfc£. £©*£*. ES 
S^e>fS*£«!tS^©l»03SS*t* ? > ffigjf ©tftlKJ;^ 

[0 0 2 5] £U:©3S*tt. *M»«iK:i5W-*iiatt«± 

BftJiKEfcbfclRfc*^*********^ 

^R»-5^tt-&^*^<> Al. Cu. Ag, Au. P 
t. Pd 9 0XJK±Tr**Hd:*»a*b 

Cr. Mo. W#©ifi5»jS(T?«**«*#t»*f 
r-l. fc±O^'£n6©tttt©£fcfc**l3»*A»30>E 
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mmT&io. bcnr, mimms.. &&mm%kx. 

-5. A nc^-r-S^iDTC^-ttTfiCo. Ti, Cr, 
Ni, Mg, Si, V, Ca, Fe, Zn, Zr, N 
b. Mo, Rh, Sn, Sb, Te. Ta, W, Ir, 
Pb, B&£Z*Ct>m&&<n&.\Z&^X®tlT^Z>&. 
SttlTC^^Co, Cr, Ti, N i , F e CD«£. 10 

KUtt, 3 0nmKh 1 0 0 nm£ITT*5Ci:^fi 

*3^T^^Uifc^l£®:LfC< <75:Sfcis6, »»= 1 0 73 

I«ISiStl:liAr-0 2l&^X, Ar-N 2 |& 

DKJ2 0 0nmW±ffli^, JKt&IRJI 
fc, &t£«JI<E>ffitJPte, 3 0 nmH19 0 nmKTT* 
[0 0 2 6] 

(1) m2^?#lfrolffl#T>££?PU T^IS. K»IH«H>r 

(2) *lT#»£E»H©ra<bE«Ji«d gKT-Cfc* 

(3) *2?MI&fBMI«>miCv * 2 ^PiUBJ: D t>» 



40 

(4) 3S2TOWB£E»IH©M»C. SB2 ; F*JiJ:0t>« 

ClSl^fBl*B-r<5S i O2, AI2O3. MgO^© 

Si, Al, Mg^oxrw 

/^•y^1C<fc0m2^S«:SS!Kbfcl»»Cfc. ^2T#1 

(6) »2^8«*Ej&ttx/^*K£D»g|-c**£ 
*, X/V;/*«85i£RF«iJ§ia>e>, JtttKMMEttb.C* 

(7) fB 1 T*iiE*i©iiS*«SK±i:t5 : 
Al, MgCDSJ^^ffl^^c^-g-tC^^Tfe, ^OX'-f 

(8) g!2^R£Jf ICS i , Al, Mg©»fl:***tfS 
it-S-t, ^2^B<DB5t^^1. 4~1. 7igSi:/h 

« (ZnS) x (S i02) (x = 0. 5~ 

0.95) ©«*##±IB»fl:4&£JtttLT. H«r**« 

(9) MUMMICS1. Al, Mgffl8tt$tf$ 
i± -5 Cite J; 9, 3fc©9MX««W«/h3 < , L^fc, fg2 

j£L-$>-r #?BW©ra?8E&$*#£t8s£L4> 
T<«tS. Cfflgl, *fgW©ft*ESMt#:£<£:3Xr> 

(10) I2f$S$S i, Al, MgOgsStg-ffc^© 
I^fttl, P£*i£»r!g£S i. Al. MgCDfgfbfj© 

mm&wtEisX*>. &mmiz&WLTz>mzm2*mm 

(11) i, Al, Mg©»fl;*£U 
zmiZ. Si, Al, MgSr^b-r-5)-<hlCj;0}t^2 

(12) jB2T»jitK*awfJi*ra-oxAyiS'^- 

lCte&*S£^WLfcX/'W*;tfX£(£lBU ±EK«g 
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(i 3) m23Fmm£Mmmmm&m-v>*rtv*2- 1 

( 1 4) ±|Bra— <D7sr\y$9— tfv h&S i . AL 

m govern**— -D7iM<n*rtv22— k fc*^ 

[0 2] *«9!©BC«**WTftfc*©«*HT»*. 
[0 3] smt«**"THT»S. 
[0 4] #»9!fl!)-«-»«l*«TBIT**. 
[0 5] #58910>— ltf«^/Tt@t^§o 

[0 6] *»5B<oKa*sftW"r*fc«e>©«*H"c*s. 

[0 7] *^WOSl^iftWtSfc*(D«^T*l) 0 
[0 8] *»W<0-*lK«JC«Mbfcfll«e»KB<0^ 

[0 9] *:^^tcfi5ffl$n^X/1-y^^g^«i§^^t- 

[010] *58«l:*ffl3ns^y?^n«fl)*ft 

[011] *5BWic«fflan*x^y^^ r D-t^©*fr 
[012] *mm\zmm2n%zrty*7o'txv>ikft 
[0i3] ^^Jcttfflans^/^y^^D-irxoftfr 
[014] ^ssw^ttfflsns^^y^^D-fe^^fr 
[0i 5] *%w\zm.mzn%7.rtvZ7u J k*v>&& 
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[01 6] *5SWC«6ffl*n*^y^"/D 1 -fcX0>*fr 

[017] ^wtcfiSfflsnsxA^^^p-fe^oftfr 
[01 8] *mmzmm2tiz>z.rty?7u J t*<»&fir 

[01 9] *^tCffiffl^n^>X/1^^*/D"fe^O*fr 

[02 0] *^Bjt-^ffl$n^>x/i^^7 p n'trXO^fr 
£^-f0Tg>£o 

[02 1] »*a.Wr*0)«J»Jc:«"r**f6M©--*«« 

1-1 : S« 
1-2 : * 1 T»* 

1-3 :I2 ^R$Jt 

1 - 4 : &iS§3g»rli 
1-5 : » 1 

20 1 - 6 : f5@Jf 

1-7 : fg 2 #ffi« 

1-8 :.*3fM 

i - 9 : mmmm 
i-io: m&mm 
i-ii: &mn 

6-0, 7-0 :S& 
6 ~ 1 , 7-1 :gl 
6-2, 7-2:^2 

6 - 3 . , 7 - 3 : mmmmm 

30 6 -4,7 - 4: IBSfeJi 

6-5, 7-5:^2 #ffijf 
6-6, 7-6 :*3T*i 

6 - 7 , 7 - 7 : mttmm 

6 - 8 , 7 - 8 : gWflftn 
6-9, 7-9 \%mV>X 
6-10, 7 - 1 0 : tf—bf-A 

6-11, 7-11: ^;v-:/iEga$<z>3S£SBE . 

6-12, 7-12 :7> HK»»#<BSS&» 
8 - 1 : %"t4 7,2 
40 8 - 2 : ^— 
8-3 : H 
8 -4 : 7 P U7>7 P tEl!S 
8 - 6 : tHS&^SS±lHl!S 

8 - 7 : tf-ffiifclHlK 
8-8:8-16 ^PSg 
8-9 : L/GU— #HJ8& 

8- 10 : 8-16 «P§g 

9- 1 : Sffi 
9-2 :^t'J7 

9 - 3 : m&K 
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9 -4 : MQ#>7 

9-5 : ^7Ef 

9-6 :7^70-3>hP-7- 
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